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(57) Abstract 

A thermosetting composition which gives a cured phenolic resin having flexibility. The composition comprises (A) a vinyl polymer 
whose main chain has at least one terminal phenolic group and (B) a phenolic resin. Also provided are: a polymer produced by reacting (A) 
the vinyl polymer with (C) an aldehyde compound; and a thermosetting composition containing the polymer. 
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10 -Ar-OH (1) 

20 r^y/i^ (y^) r^y^^^/K r^y/^^^/K ( 

-n— dfvvK M y n^v^K (^^)T^y^-n 

25 -^^fvK it?) 7? y /l^-n-;*-^/K U y 2 -re 

^/W^dr^/K (^^) T^y/^7-/^, y/l^xiX/K 
) T ^ y ;Hfc K-r-^/K T^y/U^7zc-/W U^) 7^PA«h;v 

-OK (^^) y^^<^v>/K y/i^-2-p< h^-^fvK 

T9 y /Ufft- 3-^ hdf-^fvK 7^y/^-2-k Ko^r 
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7^ D/^Oxf l/yt=Srt^ 7^!)/^h!J7;UtD^f 

]) sum- 2 -/N 0 -77^n^f-;i^jc^, (^) 7^ V /i&t- 2-^—y;vHr 
nif /U- 2 (^^) y ^ife- 2 -/^?— !7/U 

/K 7* y 71^- 2 wN 0 -:7/i^nxv7i^fvK (^^)T^y/^ 

- 2-^—yjViru^^r^-=f^iV^)V^(0 7* JJ /M&JR*/-?'— ; * • 

15 n7o^uy, 7 yit\?-V?y^<D7 yM^^-sV^ * 
Y^iy'yyy, h y a. h^^i^y ^#0^^^^t^^-=e/^- ; & 
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Ma^^l: (Mw) b&W-tiBft^M (Mn) ©it (Mw/M n ) iCOV^fi 

10 * LV\> ^A^OfiSi: LTttl. 85fe«l^»*L<, <£ <9 L< 1 . 7 
£*T^ $&fc#$L<.ttl. 6^Ts L<Jil. 5&T\ 

^g>^r p-r h^7 7^- (GPC) "esa5ti-5©^*<>— j»W 
■CifeSo ^ftffii: LTfi^ n n*;UA^, *7^i lttt^!J7f l/y ^7 

tttfKfMKttftV^ 5 0 0-1 000 0 0©«fflC UV\ #-?4 
1 00 0 00^±tfc5i> StD&l^SfflUfcfcSo 
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io -et>ftffl^rtBt?fc5*^ mm^ttLxfrti*) x&o&mv-gmmzfi-t z&m. 

(Mw/Mn^l. 1~1. 5Sft) 3&s#bn5i:i:tl^ 
i: BI*&&©tta*Jtfc: «t o T^fifc S * K = V Y n ^ £ 1 5 D ft 

ot ry tf>^^#^fi£&j «u ^*^^<> tt*^ev^^ftS:# 

^4b\ y t*>ym&bnmmiz*5^xi*, ^mm^^whmnx^m 

x-Tj — ( J . Am. Chem. Soc. ) % 1 9 9 4^, 1 16|, 7943 
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)V% (M acre-molecules), 1 9 9 4^, 2 7|, 722 8Ki-^ 

5 AtomTransferRadicalPolymerization:AT 
RP) fciTdSfctfkftS. • 

Matyjaszewskib. ^ * ■ 7^ U • ^^^^Vt 

— ( J . Am. Chem. Soc. ) 1 9 9 5^ 117|, 5614 
15 -v ^ n ■=£- 1' 3f .a. (Ma cromo 1 ecu 1 es) 1 9 9 5^, 2 8f, 

7 9 0 11, iM^^* (Science) 1 9 9 6f, 2 7 2t, 8 6 61, 
WO 96/30421 %<k^i, WO 9 7/1 8 2 4 7 -PHk^fo £ S a w a m 
o t o fb x u^U^- a-/VX (Ma c r om olecules) 1 9 9 5^, 
2 8t, 1 7 2 1 lift WW 

ttfi, C 6 H 5 — CH 2 X> C 6 H S -C (H) (X) CH 3> C 6 H 5 -C (X) ( 

ch 3 ) 2 (^;cp, c 6 H 5 te N 7 *~fr&%Mi~ 0 x\t. ti> ftUfXliH 

£SH% ) jR^C (H) (X) -CQ 2 R\ R l -C (CH 3 ) (X) -CO 
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2 R 2 , R>-C (H) (X) -C (O) R\ R x -C (CH 3 ) (X) -C (O 

) R 2 (St*, R^tfR 2 ^ tK^M^x &*#1~2 

aS«r*1-. X»i, itt*. $m&mi- 0 ) ; R 1 -C,H 4 -S0 2 X ( 

^/HXtt^^ft 7-20 ©7 7^*^S^t. Xtt, JfisfL ^IffXtea ?3ff 

15 (2) ti*i-*jfiSr^ri-5t>oiS^$ix5„ 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) =CH 2 (2) 

0<D HafiOT/l"*/!'^ ^if6-20©ll©7!J-/^ £fctej^|f|&7~ 
20 C (O) O- (rc^TVWg) . -C (O) - (fhm) , *tc&o-, m-, p 

diftSR 4 , R 5 ©M^Jitm *3s, t^m, ^f-^m. n-ynf 

25 4 <bR 5 (iM^3:*3V^-cii^L-C^'t^&^?fMtTV^Tt><i;v^ 0 

H 2 C = C (R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (3) 
(5£<K R 3 , R\ R 5 , R 7 {4±fe^PD 0 R 8 ft> -C (O) O- 
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(x^t/>S) , -C (O) - (^hS) , Sfctt, o-, m-, p-7^-U 
^SSr*t„ X?4±lBK[i?|D 0 ) 

R 7 ttmm&&. o©2i®tii (n@^±o^--r^ 

LTC (O) 0«-^73i = U^S«ESrWi-5^Stt^i*bfc^<, fi^i&^T'fc 

i?>^s R s iLTIiC (O) OS, C (O) I, 7*=U>S*50^LV\ 

o-, m-, p-CH 2 = CH- (CH 2 ) „-C 6 H 4 -S0 2 X, 
o-, m-, p-CH 2 = CH- (CH 2 ) n -O- C 6 H 4 - S O 2 X, 
. (±ISC»#Tt^SoV^T. XIM, jyff. £fci4 3 £H§, nttO~2'0©Mfc) 

J&iS (4) {^-f«5tSrWi-5t>©^M^$tL5o 

R 4 R 5 C (X) -R 6 -R 7 -C (H) (R 3 ) CH 2 - [S i (R 9 ) 2 _ b (Y) 
b O] m -S i (R 1 °) 3 -a (Y) . (4) 
(5t<K R\ R\ R\ R\ R 7 N Xf4±fEK:p]D, R\ R 10 te s V^-fi^ 1 b 
20 1-20 OT;^;H, fcmWa 6~20O7!) 7-200 

Ty/l^/ug, Sfctt (R* 3 SiO- (R* tt&*#1^2 0©lfli©£Hb;Jc 
ilt'fcot, 3i@(DR' f4EJ— T'fcoTfci< N S&oTV^Tfc «fcl>) T*^£ 

25 tt£fc*U Y^2f@^±#S-r5i:t^nbiil^-T^o-Ct)ct<, MoT 
V^Ttjct^o a (4 0, 1, 2, t/cteSSr, bf40, 1, ^/cf42^^-T e 

m(40~l 9©itT'J)5o fcfc* U" a + mb ^ 1 - £ fciHifc-tS fc© £ 

SS*tt'>y^SSr#i-5W«|^n^^k:4&i: LTI4$ e>Jc N (5) -Ctj* 
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(R 1 °) 3 _ a (Y) ,Si - [OS i (R 9 ) 2 _ b (Y) J m -CH 2 -C (H) 
(R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (5) 
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HO- (CH 2 ) n -OC (O) C (H) (R) (X) 
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ltl-20 ©T/I^/V'g, 6 ~ 2 0 COT ]) -/WS % ^§{f$C 7-20O7 



10 



WO 00/15683 PCT/JP99/05004 

10 

o,m,p- X CH 2 — C 6 H 4 — CH 2 X q-j) 

CH 3 CH 3 

o,m,p- X — CH? — CgH 4 CH2 X 
CH, CH3 

o,m F p- X — CH 2 — C 6 H4— CH 2 — X (i"3) 

CH3 CH3 

i r 

X C (CH2) n — C X (i-4) 

C0 2 R C0 2 R 
CH 3 CH 3 

X C -<CH 2 ) n — C X (i-5) 

C0 2 R CQ 2 R 

15 H H 

X C (CH2) n -~C X (i-6) 

COR COR 
CH 3 CH 3 

X — C (CH 2 )„-C X (i-7) 

COR COR 
X— CH 2 -C-CH 2 — X ( ._ g) 

0 

X— CH— C — CH— X 

I II I Ci-9) 
CH3 O CH3 

C 6 H5 CeHg 

X— CH — (CH^n — CH — X (l_10) 
CHs CH 3 

X— C C — C— X (i-11) 

I II I 



20 



25 



WO 00/15683 i ^ PCT/JP99/05004 

o o 

X — CH 2 -C— 0— (CH2>n-0— C— CH 2 — X (i"12) 



CH 3 O 0 CH 3 

I II II I 
X CH— C— 0— (CH^-O— C— CH X 



(i-13) 



CH 3 O 0 CH 3 
X — C C— 0 — (CHaJn-O— C— C X (i-14) 

CH 3 CH 3 

X — CH 2 — C C CH 2 — X 

II II Ci-15) 
0 o 

CH 3 CH 3 

X — CH C C CH X (i-16) 

II II 

0 o 

CH3 CH3 

X — CH C C CH X (i-17) 

I II II I 
CH 3 O O CH 3 

O O 

II II (i-18) 

<W- X — CH 2 -C— 0—CbH 4 — O— C— CH 2 — X v J 

CH3 0 O CH 3 

1 II H I Ci-19) 
o.m.p- x — CH— C— O— Cert* — 0 — C — CH X 

CH3 O 0 CH, 

I II II I 

o W - x— c — c— o— C0H4— 0— c— c — x ( ._ 20) 

CH 3 CH 3 
o,m,p- X — SOg— C 6 H4— SO2 — X (i-21) 



WO 00/15683 PCT/JP99/05004 

12 

itm-m, isT^itm-m. mitm-m, T§mmmm-ffimxhz> 0 m\t^m^ 
m^zms. Mmm&zm!bz>tz.t>ic2, 2' -wv ^Rxr^omm^ i, 

10 ^^f/vi?xf !/yHJ7^, ^IM^M; * 7^ 

>m<otfy T$>&<Dw.tiL*iminz tiZo tut, 2m<Dmk^~vj±(DV]) 

7M)7x^X7^i^ (RuCl 2 (PPh 3 ) 3 ) fctt&i: LT^ST 

15 (FeCl 2 (PPh 3 ) 2 ) % 2^(D=-v^T)V(0\i * V V 7 a^=- ;I/^7^ 

(N i C 1 2 (PPh 3 ) 2 ) N XV, 2^ffi<^-5/>5r/KDtf^ h ]) -f^-jVUr, 
^y^lsmfo (N i B r 2 (PBu 3 ) 2 ) mmt LTffjg-CifeSo 

f^j^ t/c t (DZ-t^xiftmizm^z r i So 

h7t Kd77^ i?7i=;n-7/K T— y— ;K ^ h^rv^^lf^cD 

25 3-^y-/K :/nAV-/K ^y^n/V-zK n 

-^f/i'7/i'3-;i/, t e r t - -f=^)VJ — /v|o7/U3 — /i^jgjfc ; 7ir 
h=MJ/K y°nfc";*-~ MJ/K -<^y- h!J/^©= h .P/^^fflC ; ftife^ 
/K ^i7"f ;k|©i77«| ; ifvy*-^- ^ntr^^-^ 
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m&n, 0 ~ 2 0 0 T^ISfflTMT 5 - t &X% > 0£ L < ft, I50t 

<ommxfoz> 0 

10 £ 7 * y -/I'S^'i'iBSfce&l- 5 

JtSftfcV^ ^WtCtt^fc^S (A- a) ~ (A-b) <D#feft if 

(A- a) V tf^yyitfi/um&lzXV ^-^£^#££^5^, 
15 ^/^y^titi:, TIB-«S; (6) $T£$*t3 

CH 2 = C (R 11 ) -C 6 H 4 -OH (6) 
20 ^7^/-/^W*bv\ 

i^m<D s 7^3 uy^*/ -r-^f if 

(A-b) V t*yi?7i?Z^m&^£V) \?=./u%M&fc : k£f8.1-Z>m\z, S^S 
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fc9 ^#A$tbS7*y-/uS©«!l^5«t V®BXfoZ>&frb (A-b) <7)#& 
±!B£j£8; (B) ^*5^S^n^^^*< tt> 

KV^*-Anyy^m<Hlfltt5^^1^l:, fllfctf (7 

) > (8) {ZTjkZtlZ J: ?^^^T^ty^$tt^nyy^f5^ 

15 HO-C 6 H 4 -R 12 -0 _ M + (7) 

HO-C 6 H 4 -R 12 -C (O) 0"M + (8) 
(5£*. R 1 M«&*£^*fcfi:t-^*££«:^ WT t «fc 1 ~ 2 

20 ^£ 9£F;£ LV\ 

±IB-«S; (7) % (8) ©^-*^T = ^-^f±, *©H&«fcfc*tLTiSgttfc 

*fi>K "tit, 4i7>^!>MtyHTIt Th7^f^7^!>^ 

mft^wmt^xm-fhivbo 
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y !7Ay h^v-K, ])f}J»* h=3rv-H\ "^hy $J»^ hdrv^K, #y h 
^riXK. y^?A^ h=fr$/ H\ "t" h ]) V J*- t e r t h\ # U 

t e r t-^b=arv/K^O^JST/^=idr^K;^^by !7A, 

/uy ^£A^C7)7kiffc#J ; n-T/fvUJ^i^ tert-^Uf^A, y 

* 

£L<fil~l. 2^*T*fc5 0 

^t^ii^fei©7/^ })&mi&x~hz>h<D%mmL^ :tn:4i7^-'>^ 

y f-jv^frfr V y Tvi^ y -f'f-jvfr h >^<D<7- h ; y * y -vk 

^y~/K -fus*;— yK ^y7°D/V-;K n --f^/^T/U^ — ter 
t -7 4 f;i/7^3^;^©7/V3-;i'^l ; Tir h~ MJ 7°nt: 0 ^-^ h ]) 
^f=- h y n,i$<n- V y /i^Jgjfc ; SIS&^/K ^16^/^05^^ x/v- 
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l?4-i 3 2 7 0 6(i^^^5J;^A ^xffMttj^flf, ife^^w, eg 
o^^jg^SrWt-Sfci?)^ 7*y-^S*'*«Btc^ri-5 tf-/w^M^#£#5?5 

15 (b) rfi&<D7aL;-/i,mmzo^x 
msx±?%&Lxm^xi>^\ 

Ttt4*tci8^$m", nbfr%mtm<Dmmz.&r>xm®i-tz>^ t&xzz> 0 - 
ttw^tt (a) (b) j&£<D&&m&izmzm7£tstite^t)K o. oi~ 

0. 99Tt»Ds »*U<f±0. 0 5-0. 9 5T*fc5 6 0>J*.tf* 
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7!/^!! (b) ^#Lr;7i/-/i'*a£fc*-^s^ft (a) 
•rtm^\ &tz, mm<D%imz&m-tz>m'&te. y^y-^mm (b) ©t 
& mun z & ct v \ pj (omMitm^ m « .a w& \^fit.mtm £ £ 

±^#*&^iF*^ U =** Aft© t> £>«ft© t © $ < ffrfci" 
20 5rt^t*#5o 
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-7<i/v^ ^*/K &m&. &mf$.Bun. AJLjzm*. mmmmfc. 

ffitf>i^#k v^/l^-/t- KfflttlS&U /l/^^7^^y^g^k #7*11 

5 

ottSk'-^l^^ (C) 7;U7tKIM^i^^t5:i 
^ «t 5 # b H S ^ ^ - /^X fi / # 7 y ^ M o 7 * y £ *«& Wi" 

/MSB! (±*£, N 3 TT/i-xt KSJ £ LT#^*lT 

/BVMbtt5 0 ^t^f uyrh7^fi> mzy -tfy y ? ? /-/uffimtom 

25 SJ&^T^Mi: LTf^ffi-T^o 

7^y-7^*St^/^S^ (A) i7^k K^fc^ft (C) W^ffif>J 

TfeS^x ~«Wt»4fi^#: (A) ©7sy-^lliC>!tlT7^7t KM 
3~ 1 0®kteZ>£ 5 L< x «fc 0 0* LV^J£<t LTI4 
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0. 6~5. 0®X&>Z> 0 

15 Xtefi, ( (D) £M^bT±f2i§^£/&£*ToT 

t>«fcv\, (D) tftftk LX&mzmfe£tit£WK ^»^7x/-/uf)igo 

20 fcif) ft^O7x>'-;U^*^H f P,il5 0 (A) (D) fifc^Ofi^ 
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7a/-/HIHjg0^fei: LX-Nt&KJQ^btLX^ttmxrfLM-tZZ. b&& 

j^t^. z<D&m(oM,{*toftnfoM&&&wkft&x&m-tz>&s z commix. 

VSft+mvtt) j Its ^-;x-v'3^D-7f^77^- (GPC) 
V^«!p2Ky^^U>'**fe^ < kt)imjLfeo fcfc'U GPC#7A£ LT#y 
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3&ffi*&*5£Tfim&mtt£0 1 O L©t^5^77^ = l:, CuBr (2 8. 
Og, 0. 2 0mol) £{t&*, SJC^«rtSriE*<llftLfc„ T±b^hV^ 
(5 5 9mL) S^P*., *4/W<x*p 7 0 tt4 O^IHHttt Lfc 0 r.*lKT* U 
5 /W^^^/l^ (1. OOkg), 2 % 5-^0^7^^!^^ (I17g, 
0. 3 2 5m o 1 ) % ^y^^f/l/v?xf l^yMJ 7 S> (1. 7mL, 1. 4 
l g> 8. lmmol) (m^l^h V T $>k&-t) KJfc&RM&Lfc. 
7 orx*j!jn!f&m#L&^b, y^'K^f"^ (4. 00kg) SrjgjttWtcttT 
LtZo T?D/i'Wt'77Jl'<DMT& t PfchVT$y (8. 5mL, 7. 06g N 0. 
10 0 4 1 m o 1 ) SrilJPU^o 

JEM^-r^r irtij; 0 B rl^l^ [1] ) £#fc 0 [1] 

oft¥Wiiii 9 5 0o, SH^i^tei. ntfcot, 

15 mmm2) ^^y-^s^^y (r^y^:/^) o^^i 

gfem^Skftfcfi^ft [1] (50g), p-kKn^|f^!l!) 
A (1. 9 6 g. 11. lmmol) N v^^Ti? KTS K (5 OmL) £l 
0 OmLgJfcgggKtt&A/fcio tillT, 7 Ot^ 3 B#IHj!ni&J*#bfco gj£ 

s-a-ft [2] ) &#fc e m^fri^afco^A^tifc^o^^y-^so 
25 (883t^3) 7^y-/us^^y (r^y^ir^/w) 0^^112 

l/^/W^/— (0. 56g, 5. 13mmol) WWthTU'l 
OmLKigfilS'tlrfcgL t-^h*^!J»>A (0. 12g> 1. 0 3mmol 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/05004 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

| | the description: 

pages 

pages 
pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
1 | the language of publication of the international application (under Rule 48.3(b)). 
I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the^equence listing: : . 

1 | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

1 | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 



4. 



□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

1 I the claims, Nos. 

I I the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-11,13-21,25 YES 

Claims 12,22-24 NO 

Inventive step (IS) Claims 1-11,13-21,25 YES 

Claims 12,22-24 NO 

Industrial applicability (IA) Claims 1-25 YES 

Claims NO • 



2. Citations and explanations 

The subject matters of claims 12 and 22-24 do not appear to be novel since they are described in 
document 1 [JP, 55-45761, A (Sumitomo Chemical Co., Ltd.), 31 March, 1980 (31.03.80), the claims, 
page 8, upper right column, page 4, lower right column, lines 1-12] cited in the ISR. 
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